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Specification 



1 Title of t-ha Invention ; AQUEOUS VINYLIDENE FLUORIDE POLYMER 

COMPOSITION 

2 . Claim 

An aqueous vinylidene fluoride polymer composition which 
includes (a) : 100 parts by weight of a vinylidene fluoride polymer, 
(b) : 0.5-10 parts by weight of a non-ionic surfactant, and (c) : 
0.05-10 parts by weight of the water-soluble salt of at least one 
type of metal selected from among silver, nickel, aluminum, and 
gallium. 

3 . Detailed explanation of the i nvention 
(Industrial application fields of the invention) 

The present invention concerns an aqueous vinylidene fluoride 
polymer composition. 
(Prior art of the invention) 

Based on their excellent properties, which are represented by 
corrosion resistance, heat resistance, and weather resistance, 
vinylidene fluoride polymers are being used for applications which 
require the corrosion resistance, weather resistance, non- 
tackiness, etc. after having been coated on various base materials. 
Under normal circumstances, the vinylidene fluoride polymers are 
applied to the base materials in the form of dispersions (e.g., 
emulsified matters, etc.). 

Tetraf luoroethylene polymers (hereafter referred to simply as 
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the "PTFE") have been proposed as fluorine-containing polymers for 
coating base materials (see Japanese Patent Nos. - Kokoku Sho 
51 [1976] -45720, Sho 55 [1980] -7148 , and Sho 60 [1985] -240437) . The 
PTFE is, for example, being used as aqueous compositions for 
coating such base materials as building materials, mold releasing 
sheets, cloths (woven or non-woven fabrics) , electrical appliance 
laminate sheets, etc. The aqueous PTFE composition may be 
stabilized by using a non- ionic surfactant, for example, and it is 
coated on the base material at a resin concentration of 40-60 wt%. 

In order to form a PTFE film after the aqueous PTFE 
composition has been coated, a baking operation must be carried out 
at a high temperature which exceeds the melting point of the PTFE 
(e.g., approximately 340-400°C) , and in such a case, color changes 
of the base material may be incurred. For applications which 
require aesthetic finished appearances, therefore, the base 
material must meet a heat resistance requirement, and thus, it /2 
is impossible to use a variety of base materials. The high- 
temperature film formation is also disadvantageous from the 
standpoint of energy efficiency. 

A coated object which has been obtained by coating the base 
material with the PTFE is usually processed by using an adhesive or 
by the hot press format. In a case where an adhesive is used, the 
coated object must undergo a special surface treatment. In a case 
where a hot press operation is carried out, a tetraf luoroethylene 
copolymer (e.g., tetraf luoroethylene-hexafluoropropylene (FEP) , 
etc.) must normally be employed as an adhesive, and the adhesive 



strength is inferior in a case where the PTFE is employed alone . 
Moreover, the PTFE coating film surface is extremely inert, and 
therefore, it is difficult to dye or print it. Thus, the after- 
processibilities of the PTFE coated object are inferior. 

In response to these problems of the aqueous PTFE composition, 
namely the necessity to perform a high- temperature baking operation 
and the inferior af ter-processibilities , the use of a vinylidene 
fluoride polymer in place of the PTFE has been suggested. 

For example, Japanese Patent No. Kokoku Sho 57 [1982] -14392 
notes an aqueous vinylidene fluoride polymer composition. The 
weather resistance, mechanical strengths, and pollution resistance 
of a coating film derived from this aqueous composition, however, 
are inferior, and.it is occasionally colored. Thus, the coating 
film performances are inferior. A major contributory factor is 
presumably the presence of the residue of a non- ionic surfactant 
which has been mixed for stabilizing the aqueous composition in the 
formed coating film. The baking temperature of a case where a 
vinylidene fluoride polymer composition is coated (e.g., 
approximately 80-300°C) is low. At such a baking temperature, the 
non- ionic surfactant cannot be completely removed, and therefore, 
it remains in the coating film. 

Incidentally, as far as aqueous PTFE compositions are 
concerned, methods for preventing the persistence of a non- ionic 
surfactant have been proposed. The decomposition of a non- ionic 
surfactant, may, for example, be accelerated (and its residual 
persistence can be avoided) by adding an alkali metal salt. 



alkaline earth metal salt, zinc chloride (ZnClj) , or lead acetate 
{Pb(OCOCH,) ,) (see Japanese Patent Application Publication No. Kokai 
Sho 46 [1971] -7340) or by adding a cobalt-containing compound, iron- 
containing compound, cerium-containing compound, or manganese- 
containing compound (see Japanese Patent No. Kokoku Sho 54 [1979] - 
3 7905) . In cases where these metal compounds are used in 
combination with the vinylidene fluoride polymer, however, the non- 
ionic surfactant cannot be sufficiently removed in that the 
temperature at which the vinylidene fluoride polymer is baked is 
low and that the temperature at which the decomposition 
accelerating effects manifest is high, and accordingly, the 
performances of the formed coating film are inferior. 

In many cases, furthermore, coating materials of vinylidene 
fluoride polymers are prepared by dispersing or solubilizing them 
in organic solvents (e.g., see Japanese Patent No. Kokoku Sho 
43 [1968] -1036, Sho 47 [1972] -18345 , and Sho 48 [1973] -16705) , and 
accordingly, handling cautions are of paramount importance in terms 
of odors, toxicities, fire, etc., and thus, they are not easy to 
handle . 

(Problems to be solved by the invention) 

The objective of the present invention is to provide an 
aqueous composition of a fluorine-containing polymer which can be 
easily handled, which can be molded into a film at a low 
temperature, which exhibits an excellent af ter-processibility, and 
which yields a coating film with excellent performances. 



(Mechanism for solving the problems) 

Put succinctly, the present invention concerns- an aqueous 
vinylidene fluoride polymer composition which includes (a) : 100 
parts by weight of a vinylidene fluoride polymer, (b) : 0.5-10 parts 
by weight of a non-ionic surfactant, and (c) : 0.05-10 parts by 
weight of the water-soluble salt of at least one type of metal 
selected from among silver, nickel, aluminum, and gallium. 

The vinylidene fluoride polymer may be a vinylidene fluoride 
homopolymer or a copolymer which consists of at least 75 wt% of 
vinylidene fluoride and a balance of another monomer (s) . Concrete 
examples of other monomers include ethylene, propylene, 
isobutylene, styrene, vinyl chloride, vinylidene chloride, vinyl 
fluoride, dif luorochloroethylene , trif luorochloroethylene , 
tetraf luoroethylene,. trif luoropropylene, hexaf luoropropylene, vinyl 
formate, vinyl acetate, vinyl propionate, vinyl butyrate, acrylic 
acid, methacrylic acid, methyl methacrylate, allyl methacrylate, 
acrylonitrile, N-butylmethacrylamide, allyl acetate, and 
isopropenyl acetate. 

It is desirable that the numerical average molecular weight 
(Mn) of the vinylidene fluoride polymer, which is measured in 
dimethyl formamide at 70°C by means of GPC, be designated within a 
range of 20,000-500,000, preferably 50,000-250,000 (polystyrene 
standard) . In a case where the Mn value is lower than 20,000, the 
mechanical strengths of the coating film are insufficient, and its 
weather resistance, corrosion resistance, etc. are inferior, 
whereas in a case where the Mn value is higher than 500,000, a flat 
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coating film cannot be easily obtained. It is desirable that the 
average particle size of the vinylidene fluoride polymer, which is 
measured by the light scatter method or light transmission method, 
be designated within a range of 0.1-0.5 /xm. In a case where the 
average particle size is smaller than 0.1 /xm, the viscosity of the 
aqueous composition increases, as a result of which it cannot be 
easily coated, whereas in a case where the average particle size is 
larger than 0.5 /xm, the preservation stability of the aqueous 
composition is aggravated, and it also becomes prone to 
precipitation or deposition. 

It is desirable that the ratio of the vinylidene fluoride 
polymer with respect to 100 parts by weight of the aqueous 
composition be designated within a range of 40-65 parts by weight. 

The vinylidene . fluoride polymer can be obtained by emulsion- 
polymerizing vinylidene fluoride (as well as another monomer (s) , if 
necessary) in an aqueous solvent based on an ordinary mechanism. 
An example of emulsifiers which can be used for the emulsion 
polymerization is ammonium perf luorooctanate . Under normal 
circumstances, the quantity of the emulsifier with respect to 100 
parts by weight of the monomer (s) is 0.1-2% [sic]. The 
concentration of the polymer within the dispersion obtained as a 
result of the emulsion polymerization is normally 10-25 wt%. 

Concrete examples of non- ionic surfactants include alkyl aryl 
polyether alcohols which possess polyoxyethylene units, a block 
copolymer of ethylene oxide and propylene oxide, polyoxyethylene 
fatty acid esters, etc. 



Non- ionic surfactants represented by the following formula: 



(wherein EO is -(CH,CH,0)- ; R is a saturated or unsaturated 
hydrocarbon group which contains 6-18, preferably 8-9, carbon 
atoms; n is a number of 5-30) are especially desirable as said non- 
ionic surfactant. In a case where the n value is lower than 5, the 
non- ionic surfactant cannot be easily dissolved in water, and 
therefore, it cannot be homogeneously mixed within the aqueous 
composition, and the non- ionic surfactant tends to be separated 
from the aqueous composition, whereas in a case where the n value 
exceeds 30, the hydrophilicity of the non-ionic surfactant 
increases to an excess, as a result of which the wettability of the 
polymer diminishes, and the stability during an enriching operation 
is low. R may be a linear, branched, or cyclic hydrocarbon group. 
Non- ionic surfactants represented by the aforementioned formula are 
commercially sold as Nissan HS-208 (manufactured by Japan Oils & 
Fats Co.), Tryton X-100 (manufactured by Rohms & Haas Co.), etc., 
for example . 

It is desirable that the quantity of the non- ionic surfactant 
with respect to 100 parts by weight of the vinylidene fluoride 
polymer be designated within a range of 0.5-10 parts by weight, 
preferably 0.5-5 parts by weight. In a case where the quantity of 
the non-ionic surfactant is smaller than 0,5 parts by weight, the 
stability of the aqueous composition becomes inferior, and the 
polymer is likely to be solidified, whereas in a case where the 
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quantity of the non- ionic surfactant is larger than 10 parts by 
weight, foaming tends to be incurred in response to vibrations 
during a transporting operation, etc., and since a large quantity 
of the activator remains in the coating film, it may cause color 
changes as well as weather resistance and corrosion resistance 
losses. Only one type of non-ionic surfactant may be used, or two 
or more types of non- ionic surfactants may be used in combination. 

The water-soluble salt of at least one type of metal selected 
from among silver (Ag) , nickel (Ni) , aluminum (Al) , and gallium 
(Ga) , preferably a perchlorate, chlorate, nitrate, or nitrite, 
serves as a decomposition accelerator for the non-ionic surfactant. 
The salts of alkali metals such as sodium, potassium, etc. and 
salts of alkaline earth metals such as calcium, magnesium, etc. 
(see Japanese Patent Application Publication No. Kokai Sho 
46 [1971] -7340) exhibit sufficiently high oxidation capacities at a 
high temperature of approximately 400°C, but their oxidation 
capacities are marginal at the vinylidene fluoride polymer baking 
temperature (e.g., approximately 80-300°C) , and therefore, the non - 
ionic surfactant cannot be sufficiently removed. The oxidation 
capacities of cobalt -containing compounds, iron- containing 
compounds, cerium- containing compounds, and manganese-containing 
compounds (see Japanese Patent No. Kokoku Sho 54 [1979] -37905) are 
likewise insufficient, and they are also toxic. 

It is desirable that the quantity of the decomposition 
accelerator with respect to 100 parts by weight of the /4 
vinylidene fluoride polymer be designated within a range of 0.05-10 



parts by weight, preferably 0.1-5 parts by weight. In a case where 
the quantity of the decomposition accelerator is smaller than 0.05 
parts by weight, the decomposition effects become insufficient, 
whereas in a case where the quantity of the decomposition 
accelerator is larger than 10 parts by weight, the physical 
appearance is adversely affected due to the manifestation of the 
color of a metal oxide which remains as a decomposition accelerator 
residue after the baking operation. 

The following optional mixing components such as auxiliary 
film formation agents, pigments, binder resins, etc. may also be 
included in the composition of the present invention in addition to 
the aforementioned components. 
1) : Auxiliary film formation agents 

The composition of the present invention may include an 
organic solvent which serves as an auxiliary film formation agent 
which facilitates the coating of said composition and which 
accelerates the film formation. It is desirable that the quantity 
of said auxiliary film formation agent with respect to 100 parts by 
weight of the vinylidene fluoride polymer be designated at 140 
parts by weight or less, preferably within a range of 50-100 parts 
by. weight. In a case where the quantity of the auxiliary film 
formation agent is larger than 14 0 parts by weight, the gelation of 
the polymer is likely to occur. 

Organic liquids which exert film formation effects on the 
vinylidene fluoride polymer are organic liquids which are capable 
of solubilizing the vinylidene fluoride polymer at normal 



temperature or at a temperature lower than the melting point. Some 
organic liquids can be used alone, whereas others can be used as 
mixtures although they cannot be used alone. Concrete examples of 
organic liquids which can be used alone include organic liquids 
which are soluble with water and which exert film formation effects 
on the polymer such as dimethylf ormamide, diethylf ormamide, 
dimethylacetamide, 2-pyrrolidone, N-methyl-2-pyrrolidone, y- 
butyrolactone, ethylene glycol monobutyl ether, diethylene glycol 
monomethyl ether, diethylene glycol monoethyl ether, diethylene 
glycol diethyl ether, diethylene glycol monoethyl ether acetate, 
diethylene glycol monobutyl ether, triethylene glycol monomethyl 
ether, etc. These organic liquids can also be used as mixtures of 
two or more types. Of these, ethylene glycol monobutyl ether, 
diethylene glycol monoethyl ether, diethylene glycol monoethyl 
ether acetate, and diethylene glycol monobutyl ether are especially 
desirable. Concrete examples of organic liquids which can be used 
as mixtures although they cannot be used alone include organic 
liquids which are insoluble with water but which exert film 
formation effects on the polymer such as dimethyl adipate, dioctyl 
adipate, dimethyl sebacatge, isophorone, dimethyl phthalate, 
diethyl phthalate, dibutyl phthalate, quinoline, diethylene glycol 
butyl ether, ethylene glycol monophenyl ether, ethylene glycol 
monophenyl ether acetate, diethylene glycol monobutyl ether 
acetate, diethylene glycol dibutyl ether, propylene glycol 
monobutyl ether, etc. One, two, or more types of these organic 
liquids are mixed with one, two, or more types of the 
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aforementioned organic liquids which are soluble with water but 
insoluble with the polymer such as butyl alcohol, amino alcohol, 
etc., as a result of which a collectively water-soluble organic 
liquid mixture is obtained. The organic liquid (s) and water may, 
for example, be mixed at a ratio of 20-80-90:10 (weight ratio) , and 
the resulting mixture is used as a liquid medium for the vinylidene 
fluoride polymer. 

2) : Pigments 

If necessary, furthermore, the composition of the present 
invention may include one, two, or more types of pigments such as 
metal oxides (e.g., titanium oxide, zinc oxide, zirconium oxide, 
cadmium oxide, lead oxide, etc.), silica, zinc sulfate, lithopone, 
carbon black, lead chromate, etc. The quantity of the pigment (s) 
with respect to 100 parts by weight of the vinylidene fluoride 
polymer is normally 2 00 parts by weight or less. 

3) : Binder resins 

The composition of the present invention may be modified by 
mixing a water-soluble resin or water-dispersible resin which has 
been selected in consideration of objectives. Effects of improving 
the hardness, luster, and base material contiguity of the coating 
film and of reducing the cost can, for example, be achieved by 
mixing an aqueous acrylic resin composition. Concrete examples of 
such acrylic resins include polymethyl methacrylate, polymethyl 
acrylate, polymethyl ethacrylate, polyethyl ethacrylate, 
polyglycidyl methacrylate, polyglycidyl acrylate, polyhydroxyethyl 
methacrylate, etc. as well as copolymers of two or more types of /5 



monomers which constitute these polymers. 10-90 parts of the 
vinylidene fluoride polymer and 90-10 parts of the acrylic resin 
are mixed. 

In a case where the aqueous composition is employed as an 
electrodeposition coating material, furthermore, a water-soluble 
resin may also be mixed. These water-soluble resins are polymer 
compounds which can be ionized in water such as water-soluble 
acrylic acid resins, water-soluble alkyd resins, acrylamide resins, 
etc . 

Concrete examples of said water-soluble acrylic acid resins 
include water-soluble resins which have been obtained by 
introducing free acid groups to polymers for forming corresponding 
water-soluble salts such as water-soluble ammonium salts of 
copolymers of acrylic acid or methacrylic acid and a, P-ethylenic 
unsaturated monocarboxylic acid alkyl esters (e.g., methyl 
acrylate, ethyl acrylate, methyl crotonate, etc.), water-soluble 
salts of copolymers of acrylic acid or methacrylic acid low- 
molecular-weight alkyl esters and vinyltoluene which have been 
obtained by introducing acid groups by means of sulfonation, etc. 
and ones which include acrylamide, methacrylamide, or corresponding 
methylol compounds as polymer units such as the methylolation 
product of a copolymer of an unsaturated carboxylic acid amide 
(e.g., acrylamide, methacrylamide, etc.) and N-vinyllactam, a 
copolymer of N-methylolacrylamide (no more than 40 wt%) and ethyl 
acrylate, etc. 

Ones which have been water-solubilized by using bifunctional. 
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trifunctional , or higher polyf unctional acids as polybasic acids 
and ones which have been water- solubilized by using polyoxyethylene 
bonds can be employed as water-soluble alkyd resins. 

It is desirable that the quantity of the water-soluble resin 
with respect to the polymer be designated within a range of 0.1-30 
wt%, preferably 1-10 wt%. 

The aqueous composition of the present invention may, for 
example, be manufactured according to the following procedures. An 
aqueous vinylidene fluoride polymer dispersion which has been 
obtained as a result of emulsion polymerization is mixed with an 
aqueous non-ionic surfactant solution, and an enriched dispersion 
with a resin concentration of 35-65 wt%, preferably 40-60 wt%, is 
prepared by removing the aqueous medium, and after a decomposition 
accelerator has been mixed, an aqueous composition can be obtained. 
The aqueous medium may be removed by removing a supernatant which 
is generated as a result of the unattendance of the liquid mixture. 
In a case where an intense shear force is impressed during the 
mixing operation, f ibrilization or deposition of the resin may 
occur, and therefore, high-speed shears must be avoided. 

The composition of the present invention can be coated on base 
materials by conventionally- known methods. Coating methods such as 
the impregnation method, roll coat method, spray coat method, brush 
coat method, bar coat method, knife coat method, electrodeposition 
method, etc. may, for example, be employed. After the composition 
has been coated on the base material, a film is formed by baking it 
within a temperature range of approximately 80-300°C, preferably 
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150-280°C. A pre-baking drying process may also be implemented by 
using an infrared dryer, etc. for preventing "mad tracks," which 
are formed as a result of the rapid evaporation of the water 
content. Materials which exhibit heat resistances at the low 
baking temperature of the vinylidene fluoride polymer can be 
employed as base materials to be coated with the composition of the 
present invention. Concrete examples of such base materials 
include fiber products such as woven fabrics of a glass fiber, 
carbon fiber, asbestos, polyester polyester, polypropylene fiber, 
etc., metals such as stainless steel, iron, aluminum, etc., stone 
materials such as marble, etc. 

The following are concrete applications of the composition of 
the present invention: (1) : Weather-resistant, corrosion-resistant, 
and fire-resistant film materials (e.g., tent material, etc.) ; (2) : 
Industrial belts (e.g., belt conveyer belt, etc.); (3): Plastic 
panel mold releasing sheets; (4): Durable decorative goods; (5): 
Electronic appliance laminate sheets; (6) : Base materials or 
binders for electrodeposition coating materials. 
(Effects of the invention) 

The following are some of the advantages of the composition of 
the. present invention: 

1) : The composition of the present invention is easy to 
handle; it is safe due to its aqueous type, and its dispersion 
stability is excellent. 

2) : It can be molded into a film at a low temperature, and it 
can therefore be applied to a variety of base materials. 
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3) : The af ter-processibilities are excellent, and the 
resulting coated object can be easily adhered, dyed, printed, etc. 

4) : It yields a coating film with favorable performances; /6 
the coating film is resistant to coloration, and the weather 
resistance, mechanical strengths, etc. of the coating film are 
excellent . 

(Desirable embodiments of the invention) 

In the following, the present invention will be concretely 
explained with reference to application examples, comparative 
examples, and test examples. In subsequent references, the 
expression "parts" signifies "parts by weight" unless otherwise 
indicated. 

Application Examples 1 through 24 

An aqueous dispersion of a vinylidene fluoride (VdF) 
homopolymer with a resin concentration of 20 wt% (polymer average 
particle size: 0.25 /xm; numerical average molecular weight: 
150,000) was employed. After 10 parts by weight of a 20 wt% 
aqueous solution of Nissan HS-208 (non-ionic surfactant 
manufactured by Japan Oils & Fats Co.) had been added to 8 0 parts 
by weight of this dispersion, the contents were agitated and mixed, 
and. the resulting mixture was left unattended at room temperature 
for one day. After the supernatant had been removed, an enriched 
dispersion with a resin concentration of 60 wt% and a non- ionic 
surfactant concentration of 2 wt% was obtained. The aqueous 
dispersion included N-methyl-2-pyrrolidone as an organic solvent, 
and the quantity of the N-methyl-2-pyrrolidone with respect to 100 



parts by weight of the vinylidene fluoride homopolymer within the 
enriched dispersion was 50 parts by weight. 

The average particle size of the polymer was measured by using 
light transmission -type particle size distribution analyzer CAPA- 
500 (manufactured by Horiba Mfg. Co.). Its numerical average 
molecular weight (polystyrene standard value) was measured at 70°C 
by means of gel permeation chromatography by using 
dimethyl formamide as a solvent in combination with Waters 150C 
(manufactured by Japan Waters Co.). 

Enriched dispersions of copolymers of vinylidene fluoride and 
other monomers were similarly prepared. 

Next, a hydrated water-soluble salt constituted by AgClO, -HjO, 
AgClO, -HzO, AgN0,-H20, AgN0,-H20, Ni (ClO,) , -HzO, Ni (CIO,) , • H2O, 
Ni (NO,) , -HzO, or Ni(N0,),-H20 was mixed with the enriched dispersion 
as a decomposition accelerator, and as a result, an aqueous 
dispersion was obtained. A certain quantity of a salt which was 
capable of removing the crystalline water of the hydrated salt was 
mixed with respect to 100 parts by weight of the polymer. 

The makeup of each aqueous composition is shown in Table I. 
Comparative Example 5 

. An aqueous composition was obtained according to procedures 
identical to those in Application Example 1 except that no 
decomposition accelerator was mixed (Comparative Example 1) or that 
Ce (NO3) 3 • 6H2O (Comparative Example 2), NaCl (Comparative Example 3), 
or ZnCl2 (Comparative Example 4) was mixed as a decomposition 
accelerator. 
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Moreover, an aqueous composition was obtained by using an 
aqueous PTFE dispersion (Polyfuron Dispersion, manufactured by 
Daikin Kogyo Co.) without mixing a decomposition accelerator 
according to procedures otherwise identical to those in Application 
Example 1 (Comparative Example 5) . 

The makeup of each aqueous composition is shown in Table I. 

Table I /7 
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[(1) : Polymer; (2) : Type; (3) : Quantity; (4) : Organic solvent; (5) : 
Decomposition accelerated; (6) : Comparative Example; (7) : 
Application Example; (8) : VdF homopolymer; (9) : VdF copolymer; 

(10) : N-methyl-2-pyrrolidone; (11) : Parts; (12) : None; (*) : VdF 
copolymer 1: Vinylidene f luoride/chlorotrif luoroethylene (molar 
ratio: 90/10); VdF copolymer 2: Vinylidene 

fluoride/tetraf luoroethylene (molar ratio: 80/20)] 

Test Example 1 

A coating film was prepared by using each of the aqueous 
compositions of Application Examples 1 through 24 and Comparative 
Examples 1 through 24. A JIS G 3302 3308 steel sheet was employed 
as a base material. After the aqueous composition had been flow- 
coated on the base material, it was baked at 200°C over a 10-min. 
period. The thickness of the dry coating film was 10 /xm. The 
physical appearance and weather resistance of the obtained coating 
film were evaluated. The weather resistance was evaluated by 
repeating eight 60 min. lighting/ 60 min. unlighting cycles (one 
cycle =60 hours) by using a dew cycle weatherometer equipped with 
a sunshine carbon arc light source (manufactured by Suga Shikenki 
Co..) at a black panel temperature of 53 °C. The results are 
summarized in Table II. 
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Table II /8 
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[(1): Physical appearance after baking; (2): Weather resistance; 
(3) : Lasting luster; (4) : Physical appearance; (5) :- Comparative 
Example; (6) : Application Example; (7) : (many cracks, defective 
film formation; (*1) : Physical appearance after baking (transparent 
appearance and hue) : O: Neither coloration nor clouding; a: Partial 
clouding present; x: Considerable clouding and somewhat yellowish 
color; (*2) : Weather resistance (water spots and [illegible] 
change): O: No changes from the initial state; a: Partial water 
spots observed; x: Conspicuous water spots over the entire surface, 
yellowish coloration observed] 

It can be seen that the physical appearances and weather 
resistances of the coating films derived from the aqueous 
compositions of the, present invention are excellent. 

Test Example 2 

After a glass cloth had been impregnated with each of the 
aqueous compositions of Application Examples 1 through 24 and 
Comparative Examples 1 through 5, it was baked, and as a result, a 
coated object was obtained. Glass cloth TR-607 (manufactured by 
Kanebo Co.) was employed as a base material. The dimensions of the 
base material were 400 mm x 400 mm, and its average weight was 391 
g/m^. After the aqueous composition had preliminarily been filled 
into a tray, the cloth was immersed in and impregnated with the 
aqueous composition, and after it had been wrung once by using a 
wringing roll in such a way that no foams would remain on the cloth 



surface, an excess of the liquid was drained, and subsequently, the 
cloth was baked at 200°C over a 10-min. period by using a hot air 
circulation-type dryer. The impregnation and baking cycles were 
repeated four times for the aqueous vinylidene fluoride polymer 
compositions and six times for the aqueous PTFE composition. The 
dry coating rate of the coated object was approximately 250 g/m^. 
The physical appearances and weather resistances of the coated 
objects were evaluated according to procedures identical to those 
in Test Example 1. The results are summarized in Table III. 

Table III 
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[(1) : Physical appearance after baking (transparent appearance and 
hue); (2): Weather resistance; (3): Lasting luster; (4): Physical 
appearance; (5) : Comparative Example; (6) : Application Example; 

(7) : (many cracks)] 
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It can be seen that coating films with favorable physical 
appearances and weather resistances can be obtained in the present 
invention. The composition of the present invention, furthermore, 
can be molded into a film at a temperature lower than that for the 
aqueous PTFE composition. 

Next, the printability of the coated object coated with the 
composition of Application Example 1 or Comparative Example 5 /£ 
was tested. The printability was evaluated by coating a 10 mm x 10 
mm area by using Sakura Pen Touch Red (felt pen) and by observing 
the ink expansion. The results are summarized in the following 
table. 
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[(1): Polymer; (2): Printability; (3): Application Example; (4): 
Comparative Example; (5) : Vinylidene fluoride homopolymer; {*) : ®: 
A perfect square shape is drawn without ink smears; x: Failure to 
draw an image due to ink repellency] 

It can be seen that the printability of the aqueous vinylidene 
fluoride homopolymer composition (Application Example 1) is 
superior to that of the aqueous PTFE composition (Comparative 
Example 5) . 



